We estimate the effects of share repurchases and employee stock option exercises on net share retirements for large S&P 500 companies. We find that, over the past five years, gross repurchases have reduced shares outstanding 2 percent annually; but, owing to the exercise of employee stock options, only about half of those shares were actually retired. Given the recent pace of employee stock option grants, and assuming that equities continue to be priced at about 30 times earnings, our analysis suggests that the pace of net share retirements will fall well below the pace of the last few years, unless corporations use nearly all their earnings to fund shareholder payouts. Moreover, over the long haul, assuming corporations need to retain 40 to 50 percent of their earnings to invest and grow at historical rates, the long-run average pace of net share retirements is likely to fall to 1/2 percent or less.
Introduction and Summary
Share repurchases by S&P 500 companies have risen sharply in recent years; in 1997 and 1998 they actually exceeded dividend payments to common stockholders of large public corporations. In fact, as shown in figure 1, share repurchases by nonbank S&P 500 firms more than tripled between 1994 and 1998, reaching nearly $150 billion. Over the same period, their dividend payments rose a much more modest 35 percent, to about $115 billion.
Given this dramatic growth in stock repurchases and the apparently shrinking dividend payout rates, the dividend yield clearly has lost some appeal as an equity valuation tool. To the extent that stock repurchases have replaced dividends as a method of paying out cash not needed for investment, they must somehow be explicitly accounted for in any measure of shareholder payouts. At first blush, a reasonable adjustment would be to add to the dividend yield something like a Ashare repurchase yield,@ equal to share repurchases as a fraction of firm equity value.
Share repurchases, however, are not as regular as dividend payments and, as emphasized in our analysis, many corporations that repurchase shares also issue new shares, primarily to satisfy employee exercises of stock options. The shares issued to satisfy option exercises are sold at a Adiscount@ from their market value, resulting in a wealth transfer from shareholders to employees, which will be especially large following periods of unusual stock market gains.
Given the growing and related importance of employee stock options, incorporating information on share repurchases into valuation models becomes more complicated. At the same time, 1 because the cost of employee stock option grants generally is not accounted for in companies' Plausible estimates of the value of options granted by large firms in 1998--and the 2 resultant distortion to reported earnings--range from 10 percent [Bernstein Research (1999) ] to 19 percent [Murray (1999) ] of reported earnings. Estimates for our sample of companies suggest that the value of option grants in 1998 amounted to about 10-1/2 percent of earnings, rising steadily from an estimated 4 percent of earnings in 1994. This suggests that excluding the value of option grants from expenses has boosted annual earnings growth, on average, by 1-1/2 percentage points over this period.
2 income statements, their growing importance has also created distortions in earnings-based valuation measures such as price-earnings ratios. 2 In this study, we offer a fairly straightforward framework for gauging recent and likely future share repurchases and their implications for stock market valuations. This framework focuses on share repurchases' effect on the growth in per share earnings and dividends resulting from their effect on the denominator--the number of shares outstanding. In the simplest case, when some of a firm's dividends are replaced by share repurchases, the result is a reduction in shares outstanding and an associated boost to per share earnings and dividend growth. We then incorporate the offsetting effect of share issuance associated with employee stock options.
Using this framework, we estimate the effects of share repurchases and stock option exercises on net share retirements for a large sample of S&P 500 companies over the past five years. While our calculations show that share retirements from repurchases have risen substantially in recent years, we find that the growth in share issuance from exercises of employee stock options offsets a good deal of this effect. Specifically, repurchases have reduced shares outstanding of large S&P 500 companies at about a 2 percent annual pace; but, owing to the exercise of employee stock options, only about half of those shares were actually retired.
Looking ahead, we argue that, if current high valuations are maintained, net share retirements from repurchases and stock options are likely to drop below their hefty pace in recent years. Our expectation for this slowdown is based in part on our projection that the pace of issuance from option exercises will rise somewhat further owing to the increase in option grants in recent years. At the same time, with equity prices around 30 times earnings for the S&P 500, retirements from repurchases are not likely to keep pace unless companies devote an even greater fraction of their cash flow to fund repurchases than the high level of recent years. But, in 1997 and 1998 , between investment outlays and payouts to shareholders, many companies already had outspent their cash flow by a substantial margin.
Over the long haul, assuming corporations need to retain 40 to 50 percent of their earnings to invest and grow at historical rates, the cash outflow from repurchases (net of proceeds from stock option exercises) could fall back to less than half its current level. If so, the long-run average pace of net share retirements would fall to only 1/4 to 1/2 percent per annum.
If not already anticipated, such a drop in the pace of share retirements could have a negative effect on equity valuations.
The Analytical Framework

Stock Repurchases.
Repurchases can be incorporated into the analysis of stock valuations by either classifying the repurchase-related cash outflow as dividends, or incorporating the effect of repurchases into growth in per share earnings and dividends. A firm with N shares outstanding that spends Z dollars to repurchase its own shares at market price P will reduce shares outstanding by z=Z/NP percent. Holding all else constant, this boosts per share earnings growth by z percentage points. If the cash used to repurchase shares would otherwise have been paid out as dividends, then a firm's new policy of repurchasing z percent of its shares is associated with a z percentage point cut in its current annual dividend yield from, say, d+z percent to d percent.
After such a change in policy, the firm's share price would be expected to appreciate an extra z percent per annum; that is, its share price would fall only d percent on ex-dividend day rather than d+z percent. Thus, the effects of repurchases on share price and number of shares outstanding are offsetting, leaving the firm's total market value unaffected. So long as substituting share repurchases for dividends has no effect on the firm's investment policy or on the return shareholders require, repurchases merely result in the replacement of dividend yield with capital gains of a like amount.
Of course, this simple example abstracts from some important characteristics of repurchases that distinguish them from dividend payments, perhaps the most important being their greater flexibility. Changes in a firm's dividends traditionally are viewed as containing Jagannathan, Stephens and Weisbach (1998) find that repurchases are associated more 3 with temporary increases in cash flow, while dividends are more tightly related to permanent increases. Fenn and Liang (1999) find that over a several-year horizon, repurchases are preferred to dividends by firms with higher market-to-book ratios, consistent with the hypothesis that firms with larger numbers of investment options require greater financial flexibility.
Thus, an additional consequence for real-world valuation practices may be that it 4 becomes more difficult to discern underlying growth trends from historical financial data (for example, on per share earnings and payouts), making extrapolation more problematic. Lambert, Lanen, and Larcker (1989) find that dividends are reduced following the 5 adoption of executive stock option plans. Other studies have documented that dividends are negatively associated with employee stock options, while share repurchases are positively associated with employee stock options [Jolls (1998), Fenn and Liang (1999) , and Weisbenner (1999) ]. 4 some signal of the path of net cash flows the firm expects to pay out to shareholders over the longer term. Thus, companies rarely increase dividends temporarily and are penalized when they decrease dividends. Repurchases, by contrast, are more sensitive to current cash flow or temporary cash surpluses, and carry little obligation to be maintained at current rates. Thus, 3 even if average growth in earnings per share were shifted up z percentage points from a policy change like that in the example, the effect on growth would vary greatly on a year-by-year basis. 4 Another factor possibly behind the rise in managements' propensity to use repurchases in place of dividends is the increased use of employee stock options as compensation, because the value of management's options, which are not dividend-protected, is reduced when dividends are paid. Additionally, management may use stock repurchases to smooth growth in earnings per 5 share if this is seen as helpful for boosting stock prices.
Employee Stock Options.
The rise in share price associated with share repurchases in the example above is justified because the repurchases were funded with foregone dividend payments and the repurchased shares were retired. But, in recent years, the effect of repurchases on shares outstanding to a Of course, options may reduce other compensation expenses or boost profits, factors not 6 incorporated in this analytical framework. These factors will be discussed in Section 4.
Firms with accumulated excess cash flow or low leverage can for some time boost their 7 payout rates above the level of the excess between their cash flow and investment; but, ultimately this will cause leverage to reach undesirable levels. Moreover, even before this occurs, reducing share count will not necessarily boost earnings per share. In particular, it will not boost earnings per share unless the interest rate paid on the added debt, or the foregone cash assets, is less than the ratio of the firm's current earnings to its stock price. 5 significant extent has been counterbalanced by the issuance of shares in satisfaction of employee stock option exercises.
To incorporate employee stock options into the analysis, consider a firm that has granted employees stock options with strike price S amounting to x percent of its outstanding shares.
When the options are exercised, shares outstanding will increase by x percent, and the firm receives cash proceeds from the associated sale of shares to employees amounting to xS /P percent of its total market value. If the firm uses the proceeds from option-related issuance to repurchase shares, it can buy back xS/P percent of its shares, and the exercise of these stock options would have no net effect on its resources. In this circumstance, these exercises and 6 repurchases would result in a net increase in shares outstanding of x(1-S/P) percent, reflecting a wealth transfer to employees (option holders) equal to x(1!S/P) percent of the firm's value. The higher is the market price relative to the strike price, the fewer shares the firm can repurchase with the proceeds from employee option exercises and, thus, the greater is the resulting dilution or wealth transfer to employees.
Suppose, instead, that the firm buys enough shares to fully offset the exercise-related increase in shares. This will result in a net cash cost to the firm equal to gross repurchases less proceeds from option exercises (z-xS/P). Of course, this does not undo the wealth transfer resulting from those option exercises, but changes how option exercises affect the firm's financials. Rather than causing an increase in shares, a dilution effect, the option exercises together with the repurchases results in a larger cash outflow. If dividends are not cut enough to offset the resultant drain on resources, then the net cost of reducing shares is reflected in the firm's balance sheet, as a reduction in equity and assets. Either way, employee stock options 7 create a wedge between the rate of net share retirements and the net cash outflows from repurchases; we thus gauge the joint effects of stock options and stock repurchases through their effects on both share count and net cash outflows.
Sustainability of payout rate
Gauging the recent level of shareholder payouts associated with repurchase and stock option programs is informative, but doing so begs the more speculative task of determining their sustainability. To anchor such an analysis, let us hold firms' future investment requirements fixed by assuming they replicate past rates of investment. Then a judgment on the sustainability of any given payout rate amounts to a judgment on the level of future profitability, or return on investment.
One simplistic approach to determining a sustainable pace for future payout rates would be to fix the total shareholder payout rate to its historical average level; this amounts to assuming that, in the long run, profitability will also replicate historical experience. But that approach could be too pessimistic if using stock options for employee compensation enables firms to reduce other more traditional compensation expenses, thereby boosting measured income, cash flow and return on equity. That extra income could thus fund the extra repurchases (and payout) needed to offset the dilutive effect of these stock options. Note that this would not necessarily mean that firms are more profitable in an economic sense, because they are essentially replacing expenses that enter through the income statement with expenses--the value of option grants--that do not show up directly on the income statement. Of course, employee stock options could have a positive effect on economic profitability if, by better aligning incentives between shareholders and management, they resulted in a more efficient use of resources.
Recent Stock Repurchases, Option Exercises, and Share Retirements
For all firms except commercial banks, data on stock repurchases and most financial statement items are available on Compustat. However, data on issuance related to employee stock options had to be hand-collected from the footnotes in firms' 10-K filings that describe employee stock option plans. Because these data require relatively intensive collection efforts, our sample is limited to about 150 of the largest domestic S&P 500 firms during 1994-97 for
The gross repurchase yield for this group of firms is quite close to that for the universe of 8 S&P 500 firms (excluding banks). 7 which data on stock options are available. We end up with 144 firms with at least partial data; the dataset was then extended through 1998 for the 138 surviving firms. This subset of firms accounts for about three-quarters of total share repurchases and dividend payments by the companies in the S&P 500 during this period. Table 1 summarizes the results of our tabulations of stock repurchases and stock option exercises for our sample firms--the key statistics used to estimate annual net share retirements.
Net share retirements
The first row shows the Agross repurchase yield,@ equal to the dollar value of these firms' share repurchases as a percent of their total market value, where market value is measured by the average of beginning and end-of-year equity prices. These figures represent estimates of the 8 percent of outstanding shares repurchased in each year under the assumption that the average price paid to repurchase shares was equal to the average market price. As shown, the fraction of shares repurchased rose from 1-1/2 percent in 1994 to nearly 2-1/2 percent in 1997; in 1998 repurchases fell back to just under 2 percent of outstanding shares. On average over the 5 years, gross repurchases reduced the number of outstanding shares about 2 percent per annum.
The second row shows annual estimates of the total market value of new shares issued by these firms to satisfy exercises of employee stock options (number of options exercised multiplied by a firm's average market price), expressed as a percent of the total average market value of these firms. As shown, issuance from option exercises has risen quite steadily, from 0.5 percent of outstandings in 1994 to 1.1 percent in 1998. This rise is due to both the increased rate of option grants over the last decade and to rising stock prices, which tend to boost the pace of exercises.
The difference between the gross repurchases yield, row (1), and percent of outstanding shares issued through exercises, row (2), represents our estimate of annual net share retirements (as a percent of outstandings) attributable to these two programs. As shown in row (3), our estimates of net retirements show no clear trend over this period, averaging about 1 percent of outstanding shares and bouncing from a high of nearly 1-1/2 percent in 1997 to a low of 3/4 of In recent years, equity issuance other than that associated with our estimates of option 9 exercises has been low. Accounting for this other issuance, would reduce estimated retirements by less than 0.1 percent in 1997. In 1995 and 1996, other equity issuance is estimated to have reduced net retirements by about 0.2 percentage points. 8 percent in 1998. Thus, on average, the net effect of stock buybacks and employee stock options 9 over the five-year period has been about a 1 percent annual reduction in shares outstanding. If repurchases were merely a replacement for dividends, and there were no side-effects on earnings, this share reduction translates into a 1 percentage point boost to earnings per share growth. More realistically, this might be considered a high-end estimate of the effect on earnings per share, as some of those repurchases resulted in drawdowns of corporate cash and, thus, a reduction in interest earnings.
The Financing Burden
This brings us to the second half of the story--the financing of these retirements. Net share retirements of close to 1 percent from repurchase and option programs require a net cash outflow that exceeds 1 percent of market value, because firms receive less than the market price for option-related issuance. We estimate the proceeds firms received from option exercises by multiplying the number of exercised options by the average exercise price, as reported on the firm's 10-K; the result is then summed up over our sample firms. As shown in row (4), our tabulations indicate that annual proceeds from option-related issuance have held steady at around 0.4 percent of market value since 1995. Thus, while the proportion of outstanding shares issued to satisfy options more than doubled between 1994 and 1998, annual proceeds from this issuance, as a fraction of total market value outstanding, has risen much less.
Given exercise proceeds, we can estimate the net cash outflow associated with repurchases and option-related issuance, as the difference between row (1) and row (4).
Expressed as a fraction of market value, this figure is analogous to the dividend yield. As shown in row (6), these net cash outflows had risen to nearly 2 percent of market value in 1997, before dropping back to 1-1/2 percent in 1998. In comparison, the dividend yield, shown in row (7) Finally, we calculate the annual ex post wealth transfer from shareholders to employees associated with the exercise of employee stock options as the difference between issuance from option exercises (2) and exercise proceeds (4). Shown in row (5), this cost has tripled as a fraction of firm value, from 0.25 percent of market value in 1994 to 0.74 percent in 1998. As pointed out earlier, this cost does not flow through the income statement--neither when granted nor when exercised--but shows up as an increase in shares outstanding, or the wedge between net cash outflow and net share retirements.
The bottom panel of table 1 gauges the magnitude of the net cash outflows resulting from net repurchases as a percent of corporate earnings (net income available to common)--that is, as a payout rate analogous to the dividend payout rate. As shown, the proportion of earnings paid out through repurchases, net of option-related proceeds, grew from 17 percent in 1994 to about 40 percent in both 1997 and 1998. This increase was driven by two factors: the rise in the number shares repurchased and the rise in price-earnings ratios. The role of higher price-earnings ratios comes through clearly in the formula:
The first term on the right-hand side is related to the fraction of shares repurchased (as discussed above) and the second term is the price-earnings ratio. The burden on current cash flow associated with a given pace of share retirements rises in proportion to price-earnings ratios.
Over this period, the dividend payout rate, row (9), has been roughly flat at around 38 percent. Thus, the total net payout rate, which is the sum of rows (8) and (9) and is shown in line (10), moved up from 56 percent in 1994 to 80 percent in 1998. This compares to a post-WWII average dividend payout rate--prior to the recent widespread adoption of stock buybacks--of around 55 percent. It thus seems unlikely that the total payout rate can increase much further, absent a sizable increase in debt or a cutback in investment and, presumably, future growth.
The aggregate grant rate is calculated by multiplying the number of shares represented 10 in a firm's annual grants by its average market price, summing across firms and dividing by the total market value of outstanding shares. 
Implications for Future Share Retirements
In light of the recent high net payout rate, it seems reasonable to question whether even the recent 1 percent pace of share retirements is sustainable. Of course, a key ingredient to future share retirements is the likely pace of employee option exercises and the ongoing cost of option programs. Table 2 
Near-term considerations
If option exercises level out at an average annual rate of 1-1/4 percent of outstanding shares in the near-term, then maintaining annual net share retirements at 1 percent would require repurchasing 2-1/4 percent of outstanding shares each year. These repurchases would be partly funded with proceeds from exercise-induced issuance; but, given the large inventory of outstanding options issued prior to the run-up in equity prices over the last several years, those proceeds will remain relatively low (as a fraction of market value) over the next few years.
Assuming proceeds continue to run at around 40 percent of the market value of exercise-related issuance, option exercises of 1-1/4 percent of outstandings would bring in cash equal to 1/2 percent of market value; thus, a 1 percent rate for net share retirements would require an annual net cash outflow of 1-3/4 percent of market value (2-1/4 less 1/2).
As discussed above, gauging the burden of this outflow on firms' resources requires an assumption on price-earnings ratios. Perhaps the most relevant perspective assumes recently prevailing valuations, approximated by a S&P 500 price-earnings ratio of around 30. In that case, maintaining the 1 percent retirement rate would require spending about 52 percent of Still, these firms probably can continue to finance this net investment pace and 2 percent annual repurchases for some time; however, at current equity valuations, doing so will provide little boost to their per share earnings. In particular, when the ratio of current earnings to share price is lower than the after-tax interest rate--as it is now for many of these firms--then the negative effect on earnings from higher interest expense (or forgone interest income) will outweigh the positive effect from reducing share count.
The long run
The higher-than-normal profit growth in recent years has allowed companies to buy back shares at a record pace. Assuming that, over the longer run, corporate returns on equity recede toward their average historical levels, net share repurchases should also decline. At the same time, a more normal pace of stock price gains going forward would eventually trim the pace of dilution from stock option exercises, which would partially offset the negative effect on retirements of lower repurchases.
For example, using conventional option pricing formulas, we calculate that the expected value of the average option is about 30 percent of the market price of equity, about half the This estimate assumes that employees exercise options about 5 to 6 years after grant, 11 consistent with firms' 10-K reports, and with documented exercise patterns (Huddart and Lang, 1996, Carpenter, 1997) .
Given our estimate of the expected annual cost of net option grants equal to .0037 12 percent of firm market value, and a PE ratio of 30, we estimate reported earnings--which do not account for the cost of grants--as overstating true earnings by about 11 percent ( .0037 x 30). Assuming the dividend payout rate continues to average 38 percent, this would imply a total payout rate of 79 percent, far above the historical norm for S&P500 payouts.
As discussed earlier, a simple, even if somewhat pessimistic, long-run scenario would be to assume that total net cash payouts to shareholders replicate their historical dividend payout rate of about 55 percent. Under this scenario, maintaining share retirements at 1 percent per annum would leave only 14 (55-41) percent of earnings for dividend payments--a drastic slashing of the payout rate from its recent level of 38 percent. Alternatively, maintaining the dividend payout rate at 38 percent would squeeze down the average level of repurchases to 17 percent of earnings. Given a P-E ratio of 30, this implies an expected cash outflow from net repurchases equal to 0.57 percent of market value--about one-third its current level. After subtracting the estimated 0.37 percent annual dilution rate expected to result from stock options, the projected pace of annual net share retirements is only 0.20 percent.
This estimate of the long-run pace of share retirements might seem quite small to most analysts. Of course, in assuming that corporate profit rates move back to historical levels in the long run, though, these calculations assume that general economic performance will revert to historical experience, and that stock options do not substitute for other forms of compensation.
Any such substitution effect would reduce cash expenses and boost the long-run total payout rate relative to historical averages.
55%11 100%11
Of course, because employees are likely to be risk averse, then in expectation, savings 13 in current salaries could well be smaller than the expected cost of the stock options.
On the other hand, they do find that managerial share ownership has encouraged higher 14 payouts by those firms with potentially the greatest agency problems. Similarly, Mehran (1995) finds evidence that firm profits are boosted by the managerial share ownership and stock-based compensation, expanding findings by Morck, Shleifer and Vishny (1988) that greater management share ownership leads to higher firm value.
13
On the contrary, if granting stock options enables firms to reduce annual cash compensation by an amount equal to the value of the grants, then those savings in cash expenses could fund enough of a boost to share repurchases to eliminate the dilutive effect of stock options. In the case at hand, we estimated the expected value of annual option grants to be 0.37 13 percent of market value, which--given a PE ratio of 30--amounts to 11 percent of accounting earnings. If this extra cost were completely offset by reduced cash compensation, firms would be able to bump up their payout rate enough to offset the expected dilution from stock options. In particular, the long-run payout rate could then be boosted from 55 to roughly 60 percent of earnings ( = 59.5) while maintaining historical reinvestment rates; this would raise net share retirements from .20 to .57 percent.
We have also abstracted from a possible net benefit of stock options--the better alignment of manager and shareholder incentives and the retention of key employees. Such a benefit might further boost the long-run return on equity, and, thus, the amount of cash flow available for funding stock repurchases. Yet, abstracting from these factors is probably not an unreasonable first-pass approach, given the available empirical evidence on the effect of employee stock options on payouts and firm value. Fenn and Liang (1999) --the only study to date that has directly tackled this question--does not find that options have led to greater total long-run payouts; rather, the results suggest that options have led to a reduction in dividends that is only offset by increased share repurchases. 
Calibrating the effect of expected retirements on equilibrium valuation
Our estimate of future annual share retirements between 0.20 and 0.57 percent is considerably smaller than the 1 percent average share retirement rate we estimate for the past few Consider instead the somewhat less pessimistic scenario which differs only in that firms' savings in cash compensation are expected to offset the expected cost of option grants. As argued earlier, long-term payout rates could then be boosted to about 60 percent of earnings, which, at current valuations, would support annual net retirements of a little over ½ percent annually. The equilibrium price-earnings ratio would thus be that which solves:
In this case, the solution is a PE ratio of 23, which is nearly 24 percent below the current PE ratio, thereby implying a 24 percent drop in the market-clearing price of equities.
Of course, under either scenario, the effect of such revisions to expectations might be exaggerated, as they assume that investors revise expectations for the infinite horizon. If, instead, such a shift in expectations covered a horizon of, say, 20 years, then the effect on share prices in either case would be more than halved, to about 15 or 20 percent. Still, these hypotheticals--under which the return on equity and net cash payments to shareholders move back to historical levels--demonstrate that a seemingly modest decline in the expected pace of share retirements can have a large effect on stock prices. The sample includes the largest 144 firms, based on market capitalization, in the S&P 500 Composite index for which adequate data on stock option activity are reported in 10-K filings. Repurchases are measured by funds used to retire common stock. Issuance from option exercises is the market price times the number of shares issued to satisfy option exercises. Market price is measured as the average of the prior year-end and current-year end market price. Exercise proceeds is the average exercise price for all options exercised in that year times number of shares issued to satisfy option exercises. Average market value is the average of the prior year-end and current year-end market value of outstanding common stock.
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The sample includes 144 of the largest firms, based on 1997 year-end market capitalization, in the S&P 500 Composite index for which adequate data on stock option activity are reported in 10-K filings. Option grants, exercises, cancellations, outstandings, and exercisable options are expressed as a percent of common shares outstanding, weighted by stock prices. Source. Compustat.
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